In this paper we consider a coherent system consisting of n components. Ea..:h component is repaired upon failure. This maintained coherent system is monitored continuously, and based upon the results of monitoring a decision must be made as to whether or not to replace the system. We show that the optimal group replacement policy has a monotone property without regard to the values of failure and repair rates. Further we discuss sufficient conditions for the replacement of the maintained coherent system.
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M.Ohashi where n(X)=O means to replace the system and n(X)=l means to keep it. As the cost rate r(X,n(X» associated with the maintained coherent system, we consider the following cost rate. At time t when the state is X and decision n(X)=l is made on the maintained coherent system, then the cost is incurred at the rate r(X,l)=P(l-~(X»+ E r . , where P is the system down cost rate, r. (iEN) is iEC O (X) 1.-1.- the repair cost rate of the ith component and CO(X) denotes the set of currently failed components. On the other hand, when decision n(X)=O is made, then the cost is incurred at the rate r(X,O)=R, where R is the replacement cost rate (i.e., R/~O is the expected replacement cost).
The objective is to investigate the structure of the optimal group replacement policy minimizing the expected total discounted cost with discount factor a>O. Now let V (x) be the minimum expected total discounted cost when a the state of the system is X (0) 
In the following section the structural properties of the optimal group replacement policy minimizing the expected total discounted cost are characterized. It is shown that a monotonic policy is optimal and sufficient conditions for replacing the whole system are presented. Here we notice that the existp.nce of a stationary policy minimizing the expected total discounted cost is guaranteed, since all costs are bounded and the action space is finite. The following lemmas show the strueture of optimal expected total discounted cost function, and they are used in the proof of theorems which present the structural properties of the optimal group replacement policy. 
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(~ where A is any value larger than max{~O,max{
We can calculate by using the successiv(~ approximation technique: out by using the mathematical induction. For n=l the result follows easily from the properties of the structure function cP and the definitions of CO(x) and
Cl (x). Suppose the result is true for :some n. At the n+l-th stage, if the optimal decision is to keep the maintained coherent system for (O.,X)ES, iEN, tthen
;:,,0.
On the other hand, even if the optimal decision is to replace the maintained coherent system, then V (O.,x;n+l)-V (l.,x;n+l»O is proved similarly to the 
Notice that the latter quantity does not contain variable x. From Lemma 3.1 and the above fact, the re suI t is easily obtained. 11
The following Theorems 3.3 and 3.4 are concerned with sufficient conditions for the replacement of the maintained coherent system.
Copyright © by ORSJ. Unauthorized reproduction of this article is prohibited. 1- then the optimal decision is to replace the maintained coherent system. Proof: The functional equation (2 . . 1) can be written as
The result is shown by comparing the terms in functional equation (3.4) . Thus
=0.
The first inequality follows from the assumptions and Lemma 3.1. The last inequality is true from Lemma 3.2. 11 Remark 2. We notice that the monotone property of the optimal policy keeps true irrespective of failure and repair rates, but it is of course that the actual policy n(x) depends on the values of failure and repair rates.
Numerical Example
In this section we consider the so-called bridge structure system shown in Figure 1 . To illustrate the optimal group replacement policy of the preceding section, we give a numerical example. The failure and repair rates of components are given in Table 1 . The repair cost rates of components are also given in Table 1 . The system down cost rate, replacement cost rate, and replacement rate are P=S.O, R=lO.O, and ~0=2.0, respectively. Then we obtain Figure 1 . The bridge structure system. 
The results of these computations are given in 
Conclusion
In this paper we have been examined the structure of the optimal group replacement policy for the maintained coherent system. We showed that the optimal group replacement policy minimizing the expected total discounted cost is a monotone policy without regard to the failure and repair rates.
Further we discussed the sufficient conditions for the group replacement of the maintained coherent system. It is a future problem to find the structure of the optimal group replacement policy in the case where a group replacement policy in the presence of fixed costs for turning on or turning off repair facilities.
